Enhancement of odorant detection sensitivity by the expression of odorant-binding protein.
Odorant-binding proteins are low molecular weight, soluble proteins that are secreted by glands of the nasal cavity. Their function is known to be the transport of hydrophobic odorants. This feature is important to artificial olfactory biosensors, which operate in the aqueous phase. In this study, one of rat odorant-binding proteins, OBP3, was inserted into a mammalian expression vector pcDNA3, expressed, and secreted from human embryonic kidney-293 (HEK-293) cells. The his(6) tag and signal peptide of the prelysozyme (plys) were fused with OBP3 for the detection and secretion of the proteins, respectively. The secretion level of OBP3 was maximal at 3h of incubation time. The secreted OBP3 increased the solubility of a hydrophobic odorant, octanal, which is the specific odorant of rat olfactory receptor I7. The secreted OBP3 also bound to olfactory receptor I7. These interactions consequently increased the cellular signal intensity stimulated by the odorant in the cells expressing olfactory receptor I7. Our findings indicate that odorant-binding protein can be effectively used to increase the sensitivity of olfactory receptor-based biosensors.